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(54) OPTICAL RECORDING/PICKUP HEAD FOR DVD 
COMPATIBLE WITH CD-RW EMPLOYING PLANE 
LENS WITH STAIRCASE TYPE DIFFRACTION 
GRATING STRUCTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the optical 
recording/pickup heat equipped with the plane lens which 
totally transmits or diffracts Incident light toward the 
optical axis of an objective according to its wavelength 
by substantially totally transmitting a 1st light 
traveling to the objective and diffracting a 2nd light 
traveling to the objective toward the optical axis of 
the objective. 

SOLUTION: A 1st light source 31 emits the 1st light 
having a 660 nm wavelength on a DVD 8, A 2nd light 
source 41 projects the 2nd light which has a 790 nm 
wavelength on a CD-RW 90. The staircase type plane 
lens 35 totally transmits the 1st light and the 2nd 
light which are made incident on a 1st area from a 
collimation lens 34 to the objective 36 without 
diffracting them and sends them to the objective 36. 
Then the 1st light which is made incident on a 2nd area 
from the collimation lens 34 is totally transmitted as 
it is without being diffracted and the 2nd light is 
diffracted at a primary diffraction angle by about 70% 
of the quantity of the light at the time of the 



incidence and transmitted to the objective 36. 
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(2) 



1 

;^ ^ coit { ^ 1/ X t . 

[ft ^RJS 2 ] miiS¥«i-'>'XtiSu|B^jlK^i^5e^S/0^ 

1 {ciisfico^feiE^/ yi^y^r y x->- 5/ Ko 

mm 2 mm-^mmytm^^w^^^^ h am ^ ^ i * 

JS 2 {rfSecOTtfS^/ r 5^ X-^ Ko 
tli*JS 4 ] fulSH 2 ^S^l'i >^X(7)^^tt 

4 {^fStS6(^^fS^/e" y^Ty X-- >;/ Ko 
y^yr yrf^y Ko 

[IS*:jS7] tijfe[Elt^rf&T-(iHiitS¥1gi^:</X(7)^^6^ 
^HE^/t^iy^T^/X-^^/ Ko 

Iff >}t3S8 ] m]fe(Hirr*&T'(i^.^&^{^smi"5pg©M 

Ko 

||t*JS 8 \Z.WML(D%mWk/\f y^T y X-^ :y Ko 
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2 

fifflEU 1 5tOffifi. -^LT. A.2liSfffe^2 5t(7)2SgT* 
fc'5f**«9(l.|e«c(7:>7ferdii/t":y^T:yX-^^^ Ko 

6 AM ^ tb^ m 2 5t (;io V ^ T yjkco^^ffi^^c'rSiS!?^^!^^ 

[«C2l 



lt*:«l 0|-fB«6(^)3feBE^/t^:y^TiyX-->^ Ko 

[ific3] 

20 ::rT% XtiAM7fe<^^^S-efct9. dtm^MffiitcO— 
^Ty-Zf^y Ko 

1 3 ] mm^^^^\^^(D^^mfz.-t'm^m 

1^4] 



j#gOlH]W1^T-(7)^^-t:^fe5ft*:^l 2{c|e«(7)7tBS 
m/^^y^T y':f---y Ko 
II**JS 1 4 1 1 ^i^liB^ a ifco. 3i^Tc7)^« 

^ 3 f^l^ic^^TtlS^/ 1° :y :^ T y X--« >;/ Ko 

[W*JSi 5 1 mjiE^2^*iEli-[E]S«$n5P&©M 

40 Tt^^^^^'L^^^J^^^^iirr&Kc:*^! 0 0 0 /im;5^e>«5^ 15 0 

0 0 //m;?)^ib^ 1 7 0 0 iL^%X(D^m^t^nX'B^^f\. 
5M*:JS1 4{c:feg^(D^Ba«t/fc:''5/:^r >;/X--5/ Ko 
mim. 1 6 ] BifiS^ 2ffi«f:±^giJS^M^I^;5>e>A 

^^^%2it(o%m^mi o%i^±^^4^uvxo5\f:?4 

^y Ko 

[ie^«i 7] mm^m\^i^:^\tMmi^>'^t-mt 

50 Ko 
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ii#^DVDS.WD-Rw-efc r> > 

1 9 1 HulE^SSSS^M^^IimrlE^ l ^MJt 

2 0 ] Hlf|E3tS»S^M^g:«HSIE^ i %mii^ 
:/Xffl/i-^MoT< -5!Bi^fe&t;«^2)t«r?t«IW^fwe 

«rii CTmoTJfeS® 1 2 *^HfitERl4-¥«l' 

eigi-^>^^>WiJ^^$ e>(C-^trfS:^:*l 9 (::tE«c(^*SE 

HufB^ 1 «S*SStJ«|g3ffiftEf*tBS/^ 1 

*SLr>'^2^^*«6t)i^^iSi§^-ti:. mmW.l^mt.W. 
l3fe^^)Si§$*> l|2 3t<0?&/^i:''S:B5IE*f!^w-vXco 

2 2 ] B5IEIB 2ffi«tt«^^T-?l^fi)(;$ixfcit* 

J® 2 1 ClIE^tcOl/VX; 
[IS*JS2 3] B«IE^2ffl«ttIllJff?t^iix.5IS*:^ 
2 2iJ:fEffi<?3^vXo 

[fS3ftJ®2 4] mffElHlt»r«(iHfrlE»13t&Uf^2 3t& 

S:*i-Sffi±(c:?l^>*^^xfclt*]S2 3 CifEifecTjixvX,, 
(fS*JS2 5] mltElll*f?t(±WIE^:/Xw3t^^6t)4''i:^ 

vx; 

SM1tiitXtt»^(saw-tooth)tSitJ; "5 /iSff^Jj2 3 

{c:|S«fewU'>'X„ 

[ft*]S 2 7 1 WfElelifff««**:fi|jt:^52|alS^ 

5lt*Jl2 6 (CfE«(01/^X, 

m5] 



*JI2 6 i:iia«co^>-x; 

(IS*JS2 9l fiuHEIa]Sf?ei±A«$ix?)|g2)tlc:ol,> 

me] 

cir-e, Tmfi mSeroiPiiJr&^f^iSig^^^^. Tfi— 
X tt^>-Xco3t'^6<j4''L>;6^e>fflltv 

2 8{CiE$fero^i^Xo 

r,<«)=exp ( — * — ) 

itmm 3 2 1 stjiEig 1 mmnmnmo, s^rcomi^. 

[ft*:JS3 3 1 BuiSM2«S«ef^-lH]K«$tb5Pi®M 

*^1000/zin:^^e5*^J1500 n mi^'V<7)mi&^^t^^1rXM 
J$.^tl. itiCO Dfi^^l 5 0 0 jimf)^h^^l 7 0 0 //m* 

[fS*:JS3 4] Buf5^2MJs!cl'^i^>ic:A#t^6M2^ 

|::(pIW^-fr5ft5H:JS2 i {c:gEi!c(7) 

50 mt^m3mmit^2mm<o{^im^iiLm\^. mt^mim 



(4) 

5 

i^msmm^^ ^ ^ ^ ft ^ m-r ^mi^Rxim2 

[0 0 0 1 ) 

19 . ^ f¥ L < (iDVD^I/CD-RW(::'rf $g^f£^^D?S^i- 
[0 0 0 21 

<7)9^>'t>I/£<fflV^^bi^6y'V;^:^ t LT^iCD (Compact D 
isk)&U^DVD(Digital Versatile Disk) ^*;65fo6c - 
(OO'h. CDc7)S3£(^?f^flgtiCD-R (Recordable Compact Di 20 
sk)^r>'CD-RW(Read-Writable Compact Disk)r*fc6o ^ 
"9 . DVDJ^ 6 6 0 nmCD l^— if — ^(cl J; «9 . CD-RWfi 

7 9 onm<D\^-^-it\z.x^mn(DumRxj^n^f}^^^^ 

tv^o Lf'^^^oT. DVDSr/CD-RW|-SJ^i-^5tfiB^/t° 

[0 0 0 3] mi RXjm 2 ^#fiS LTt^^(Z)DVD:^t^XD- 
R(::S^-r ^ :y r :y :7"--^ :y Y^^k^-o^^^xmrn-T 

fh\tiik<om^x*^^o 30 
[0 0 0 4] El 1 \^m\)Rxjc\)-mz.:s^^'r^UM(o^m. 

<7)pt:ie«i/ 1° :y ^ r 5/ KiiDVD 8 L.Tt««(7)|E 

^Sri«W^^fTpfcie)C0 6 6 0nmJ^*<^|gl5t^ffiM-r 

^^a^i. c\)-R9\z.n\^X'mn(DmmiRv^n^^rfof- 

}^(0 7 9 0nmm,^(Dm2^^\^$l[^'t^%W.l 1 RU^W. 
1. 1 l/?)^e>mM^n/t^l>&I/^2*^DVD8C7:)tff8 

x7:^{i;^6o um\^:y:^2\^%mif)^hm$^^^thf-m 

3 tim^ u 2 ^ Alt ^ n6 m 1 ^^i^^i^^ :7 ^ 

4ti7t5>f'J^3;^)-ibA#t^tL^5|7^^-^^^5^1 1 

/4i£fi1g5(;ieii-t-5o J:'9f¥L<li. 

XA4JiKft{-J:oTAlt7t^:^jSi®*/^ct^^ 
S#ti-^*^^^-^r**>or. 6 6 Onm(^)jfeft^W-r5^ 

litn-^mm^^. m:^i-'vxi 4;?)^bAlt$n6 7 9 

Onrnj^SScOTfeli^Stt^-^^o <9 6 1 / 

4 m&m 5 ^o^^AJW-^n^n 1 5fe^>«*^i^i^x7 j^^f^it 

-r^o ^^fei^>'X7(i¥fT{^AlN-$n6mi^^)?$?5S 50 
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6 

0. 6mm(DDVD8(7:)'rt^f2^S(::**f 5o -t^^lS^. DVD 

8(7)tt^BS^ffi{:im*&D<S:t4-$n5^l*fi^^$ix 

Ba^ffi;?)^ibStt^nf:imi^ti^ifeU'VX7. ^^S^ 

^_gj:/y XjU4iCAtt-f T»7^/^^-M:^y X 
-Z^ 4 1 /4 JSft« 5 t> bA#t ^tb>5|| 1 TtSrTt^^t'lS^ 
SdeiiL. 7fe5J'#J«^3ti^i'^:7^/l.:^-^Xy Xi^4 
;^^bAM^H5mi 7fe^^1^W§ffl 0(-ii4^5o 

[0 0 0 5] 3\f:a?.l 1 ;i^^mtt^nfn7 9 Onm^SftcO^ 
23ttiWl/>'Xl 2 ^t/7fe5i^f iJ^ 1 3^iii§Lf::m. 
^^Ul^Xl A\CK^-r^o ^^U>^Xl 4ti^^^fjJ^ 

1 3;^^^A#+^tt5ll2 3tS:^^:7^/i^:^-M:>^y Xi. 
4{-*^-r^?I^S(;iAtt^-^ir5o ^i^:7^/ix^^®:7^y 
Xi^4fi^^i/>^Xi 4t^hK^^th^W.2^^^mit 
^fiii:: i/4?SS1S 5 d^jgi- -5 o i/4j^ft«5fi^?^ 
XA 4 ;i^^Att^ix^m 23tS:^^gf 
"9 6{::ejgi-6o ^*f5'9 6(il/4^fitS5;?>^^>A#t 
^n^^2 7tCO-a5^ctt^iSi§^ii-s Siib7tM2^^ 

^tfc3t?i^^(^p?**i->'X7{rejg'r5o ^2*^^»^ 

nSct 9{-M4^i^>'X7t;iA*t-$-li:5r .^(i. Il2 3t^ 

[00 0 6] m2\^mi (ommm^^m ^ 6 ^mm-t^ 

fz.}^<DmmX^^o »MM^^^'9 6fiMP^(NA:Nume 
rical Aperture)0. 6JL^T^^{-A#ti~^ ^fe^ilt^^^t-S 

ig-e^^^Sit^j^o, ^ftgi(iP,lP^0.45«TM*S{:i. 
7 9 OnmSTJ^e 6 O nmJSS(7)#t3fe^^]SilSt* 5o ^1^2 
v>:^'$tbfc®*iET-fe^). mum. 
O.A5t^hmumO.Q^X(Dmm^. 6 6 Onm^ft<^)*fi 
^itigb. 7 9 0nmiSft^7)7t;t^^Kt+-r5o Mtfcl 

^t^iRn^i^^-r "5 (c^g-^ (sio.) nmxmj^ ^ ti 

60 ^<7)J: 9 /c^iSi§if#t4^^'r^^^*^'9 6 (i, 6 60 

•^. 7 9 0nmJKft:(^)^2 3t(-»bTf^BaPm45i^T<^ 

^«(;iA#t-t-5^ 2 ^ u^'X 7 (-feig 

mam.45];i±(Dmm2i^z.A^'r^m2^n±RM 

i-^o t^^oT. »i^l^>-X7{cA#t-r^7t{->P}-*r6MP 
jgft id J: o r Sijpg ^ i^§o 
[0 0 0 7] >t^4^l/:/X7fi^^!gM^Sf5'9 6;6^bAtt 
-rSII 27fe^l¥$/5'^^l. 2mm(7)CD-R9 CO'tf «IE^®(;i*^ 
^-1±-^;^7K5/ hSr^^^-f^o CD-R9(7)tf«BE^ffl;?)^e>R 
lt$tL/c^2^(^^i^U>'X7. "JSI^^Ji) 6&r>*l/4 

i^4(;iA#ti-^o MXy Xi^4^^1/4 

J&StS5;!»:'^A#t^tL6^23fe^«^U'VXl 4{dS#t 
m^uV-Xl 4ti^2 3tSr*i^>f'J^l Sf^ASt^-^ 



(5) 

7 

[0 0 0 8] L;i^L. HI 1 c^):)fe§S^/fc''5/i^r 
10 0 0 9] 

L »9 >ct 4^ V X(7) ^ *ft#J ( iHlt^r ^ -^^ ^ ¥1S X ^ 

[0010] 

l7t:i!li:> ffi>(*6^(;^S?Kft^W'r'5^2^^ffi#t-r^m 

mm^^ ^ titzm 1 ^Rx^m 2%^^^ ^trnm*^ 

[0 0 1 1 ] 

mmwmKti:>^j^ owx>Rijc\>~m\^:SMir^%'^m/^^ 

[ 0 0 1 2 ] d 3 y^Tv :y Kt^ 6 6 

0nmJKS:^Wi-^^l**ai#ti-5mi7fei!g3 1 > 7 9 
0ninlSg^^-t6^23t^ffl#ti"6»23tJlg4 1 , 

^;^:^8. 9 0;O^^SM$tL;^c|ll ^^•C>^m2^;0^ibtS 
«^<ttfi-r5-0(7)7fe<tl±1^3 9. ^l*^D^^^23t^ 

WiSt* -5^7^^;^^ 8. 9 0(7)tt«BEiiffi(:i*:mi-^^ 
i^U>^X3 6. g?lSr/m2^lJj?.3 1 . 4 l;^i>f:>tbW^ 50 
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n/cTt^^it^^'^/Xs 6 {::eitL. ^^V;^^8, 9 0 
;^^^SIt^n/-7t^7t1tffit^3 9{^eii-r5;^ca6(D7fe^ 

^^3 2, 3 3 , 3 4 , 3 8&t/PigM¥^gl^VX3 5 

[0 0 13] mi im.?> 1 fiDVD8{:i>rtLTlS«^f5® 
&I/H3si-'6fci6i;i6 6 OnrnKft^^^-T'S^l Tt^ttlW 
f^o S«¥1S3 2fi^l3tai3 l:^^e>Atti-5l|l* 
^^i&flS§3 3{;i{K^-r So *5>fl§S3 3tiSM¥«3 

2;e)^JbA#^-r6m 1 3tO^^^<^■^^Sii$-^m 1 w^\^^y 
X3 4(viejgL. Rtt¥te3 2:d^e>AW-r5mi7fe<5^a 

^3 7fiS«-¥ffi3 2;)Jf^bAM-rs^l*(^*i^«IW 

-rSo m'ipl->'X3 4(i)t5>#]^3 3/5)>^A#ti-5mi 
^^¥fT*i::i«2pLTPg^M¥Si/>^X3 5 {;iejg-r 
So |5g^Si¥«l/^^X3 5fiK*l-'>'X3 4>5i-^>A*tf 

il$-tt'>ct^u>^X3 6 (;i{Eig-rSo >Cti^l->'X3 6(iP^ 
1^-^X3 5;^)^^A#ti-S^l?tSrDVD8cOtf# 

-&^f\.fz.m.^.m^^n^. Att-r5mi7t^DVD8C7)'tf 

#isi^®(c*:*-rso ^^^o^rn. mi7t('iDVD8(Z)tf^ 

■fSo DVD8^^^K*t$nfc3tfi»*^l->^X3 6. |5»® 
M¥^^i/>'X3 5^r/ffiipi-:/X3 4 ^)ilMi$^{:iigigL}^c 
^5^*'JS3 3{rex.^tL5o 7t:9'tiJ^ 3 3 1 * 
^§:7fei^vX3 Si^^e^-fSo St^u-^-Xs Sf^Tt^fii 
^3 3;^:^^A#t-rS»l^;^)S^^tU^3 9T'*^-rs?l^ 
S(::§:*^tbS J: 9 7t^ffi:^3 9{^ejS-rSo ^t^HilS 
3 9ti^7tW'>'X3 8;ei^^>(7)7t:>^^btS^*^ttS-r5o 
[0 0 14] ^2*Jg4 1 fiCD-RW9 0 {;iOl/>-C'lt«^ 
ia®:S.TJ5S>^-rSfci»:){c:7 9 Onm<7)iSg<^Wt-6m2^ 
^*5^#]S^3 3(;imMt-So 7t5>S'J§^3 3fim2*^.4 
1 ;^^^AIh|-t- S 7 9 OniniSS0D^^R#t-t-S3t^W#tt 
^«For:irT*fcoT. m2^iB4 1 ;5^^>A#+i- 5112^ 

oo^^,t*^^^*L-^/X3 4{ce^L, n'o-u^^w^ 

m^3 7{-eig-rSo *ft1tmt5 3 7l^^5^tiJ^3 Zi)^ 
^A#+-rsm2^(^^ft^l^ttli-So ^iJ*U>^X3 4ti 
*^fj^3 3;6^(bAlt-t-S^23t^¥fT^(:::^PLrpg 
©M¥«l^>'X3 5 {:ieig-t-5o 1114. 135. m^RXI 
ll74-#fi8LT. Pg^§!iWl^^^X3 5(c:ov^Ts^*ffl^r 

[0 0 15] ia4ti|5g^M¥«l^>X3 5(7)<?|ag^7i^U 

mi7!;^m3®«3 5 1-3 5 3 ^a^ffii-So 111 
3 5 1 tiP^iPifcO. 3JL^T(5^^4!cT\ ^2m«3 5 2t^P,fl 
P 3S 0. 37!;M0. 5CDffii|E-e$> ^ . m 3 3 5 3 li^ R 

mei^TcoffiftScT-fcSo :^2^MiUc3 5 2 fi^@^::^r&] 

1 fi6 6 Onm^^I/7 9 0 nm(^)*(7)p5:^(-Ol/ ^T 0 ^^^(HlJff 



(6) 
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0^|Elt?f?a^;^5*^l 0 0%-C. 7 9 Onm(D^{c:^LTfi 
O^SklHlt^^^;d5^0%T*fc'9. 1 i?C[iItFrS&^;J>5^7 0%!^ 

[0 0 16] nz^m3(oytmm/^'^y^Ty:r^iy h'{::. 

3 4 mm^A^iir^ 6 6 0 nmaSftc^m 1 

7 9 0nm®S(7)^23^^(;i^LT|Hliff$ii:-r-^O**^ig 

ig^-ii:^4^i/^/X3 6tc:eigi-5o ^LT. ^^uvX 
3 4;^^b^2^^(;iAW'r^ 6 6 0 nmJSftcT)^ l 
LTIilHirr^-ttT^cT^SS^igil^-^, 7 9 0nraJS{ftO 

n 2 ^(c:>c4- Lr jiAitNp^sco*^ 7 0 %^ i rj^mmn *5 

10 0 17] (i]5(iPiSM¥«l/>X3 5(7)m2^i|E(^ 

#j CO n ® {;i^o V ^ T . «*4 ^ it^m^mw-m \^ X35(7) 

fo5o -b#J<^lll®fil^4CO|5g&S¥«l-'>^X3 5^1/ 

4(^<;^7j^bfc:t>^^T\ Pg|§:^¥t^l^>'X3 5(7)^f$:<J:: L 
X\%mk(D^^'^m^^^tt^':^t^^. l2l5<7)T:^cr)Ill 
ffiti|5g^^¥tSl-'>'X3 5<7)*&^«ig^§:3tffi{-«-bT 

T^i~o El®r*&fiiJ(7)S2^$ftfipg^M¥®i/^-X3 5(Z)5fe 
$4^S7Ft-^o EItj^L/^cJ: pg©M¥tSi^vX3 5 

X3 5^^::^oV^T. pggM^&^I^Sm^tL^o ^flx.fi\ 0 
5(7)T:tr(7)IllBT*J^, iOOO/um;^^^1500 

^x^(0{tLm\^m^%W^^-hW^m.^KX^^ . 1 5 0 0 Mm 
1 7 0 0 ix^^(D{tLW\^\>n^W^^-h^r^^^t\.X^ 

ftipuv-Xs 4^f^;5>VN'g^5 J:9t-S:tt^ti.^o 



[0 0 18] m^ViM^'x^^-o:,m^\^h.\>f^omW^W' 

^ y(DmmMm^^(om^'^nmmiLxm x^fz^^t x^ 

u>'X3 6(7)3tWft'Ji-iH]^^i^5r t^^L. -^^-e^^ 
^^Lh^ifr^. m^LfcJ: pg^M^t^i^v-Xs 5 

(D^^i)^% AOOxm^ Bnt)6. 4/im(7)fl#, 6 6 0nmcr)||l 
7fe{->tt'r'5Pg®M¥t^L^>^X3 SCOOi^^dJtFf^^iil T 
7 9 OnmOO||2^{e:M-t-5Pg^^¥«l-'>X3 5 
CD-I ^^JclUl^f^^liO. L;"c^>oT. 11I3C7)^ 

V ^ r ^y^\Z.^^^X . 6 6 Onm3fe(-^LT{^0*lpjrr 
5^*:^^ 1 0 0%(c:3fi< 7 9 OnmKftc^^ti-p?* LTti 
20 0*[Eltff^^;^lS^^LJ^^V^J: 9f-b. ;ii^oCD-RW 9 O ^ 
iS^^T/^^-r 6 V ^ 790nm^S(7)^ 2 ^(D 

im^'^%L'hm^^^tz.mz,VX^ f5g^S¥lSl/VX3 5 

[0 0 19] mi\mi^m.mK\^^^:^3 bx^Wx^^m 
^hm^^^t<Dm^^^mm'r^fz.^<DmMx^^o m 

ffi{;l^DV^T. *fffiiJ(7)i^Wti|5gl&M¥t5^':/X3 5(D3\^tt 

mm^'^imJc.x<D^^-)jn^7y^'to mmz.^ 

30 M¥«l^^-X3 5T-ti. 3fl@CD[HlJ^ft&T*;ei^*-;^^(T)^ 

^•f'cT^ajfT^T-fcoTffl^icofe^i^o, pgi5^¥t^i/ 
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